The Program for the protection of air quality, ozone layer, climate change mitigation and adaptation of the Krapina-Zagorje County is prepared in accordance with the Article 12 of the Air Protection Act (OG 130/11, 47/14, 61/17, 118/18). The Program sets targets and measures by priority sectors, deadlines and responsible authorities for measures implementation over a five-year period in the County. For the purpose of defining protection measures, based on available data, estimation of annual emissions of pollutants into air was performed: nitrogen oxides, carbon monoxide, sulphur oxides, particles, volatile organic compounds, ammonia, carbon dioxide, methane and dinitrogen monoxide from the main sectors. Emissions were estimated using the EMEP/EEA methodology and 2006 IPCC Guidelines for National Greenhouse Gas Inventories methodology. Road traffic emissions were estimated using DEFRA/DECC methodology. Based on the results on estimated pollutant emissions in the County, appropriate measures have been defined for the protection and improvement of air quality.
INTRODUCTION
The Program for protection of air quality, ozone layer, climate change mitigation and climate change adaptation of the KrapinaZagorje County (hereinafter referred to as the Air Protection Program) is prepared in accordance with Article 12 of the Air Protection Act [1] .
The Air Protection Program defines targets and measures by priority sectors, deadlines and responsible bodies for measures implementation with the main purpose of protecting and improving air quality, ozone layer and mitigation of climatic changes in the Krapina-Zagorje County area over a five-year period.
The program contains in particular:
• Principles and benchmarks for determining goals and priorities, • Assessment of air quality, • Priority measures and activities, • Prevention measures for the protection of air quality, • Short-term measures, where there is a risk of exceeding the warning threshold, • Measures to achieve limit values (LV) for certain pollutants in the air within a given time limit if exceeded, Emissions from waste and waste water were estimated based on data on waste disposed at all landfills in the Krapina-Zagorje County (Landfills: Gorjak, Gubaševo, Lesičak, Medvedov jarek, Hum na Sutli and Tugonica), the number of inhabitants and the quantity of waste water discharged in the Krapina-Zagorje County according to the first level methodology (Tier 1) EMEP/EEA emission inventory guidebook 2016, 5.A Biological treatment of waste -Solid waste disposal on land ( [6] . Emissions of greenhouse gases from waste waters have been estimated using 2006 Methodology IPCC Guidelines for National Greenhouse Gas Inventories and national emission factors given in the Greenhouse Gas Inventory Report for the Republic of Croatia for the period 1990 -2014, NIR 2016 [7] .
The calculation of annual emissions from road traffic were based on data on the number of vehicles in the Krapina-Zagorje County, the average travelled distance and fuel consumption using the first level methodology (Tier 1) EMEP/EEA 1.A.3.bi-iv Road Transport 2016 [3] . For calculation of emissions of greenhouse gases DEFRA/DECC (Department for Environmental, Food & Rural Affairs/Department of Energy & Climate Change) methodology, and the DCF 2015 (DEFRA Carbon Factors) were used [8] .
RESULTS

Stationary sources
Fuel combustion emissions
Estimated emissions of pollutants from fuel combustion in the industry and general consumption sector (households, service sector and construction sector) for years 2011 and 2015 are shown in the Table 1 .
Emissions of volatile organic compounds
According to Art. 64 of the Regulations on emission limit values for air emissions from stationary sources [9] , installations in which one or more activities involving organic solvents are carried out are obliged to report the data on volatile organic compounds emissions into the EHOS database. Emissions of volatile organic compounds in the KrapinaZagorje County are shown in Table 2 .
Diffuse sources
Diffuse sources of pollutants are sources in which pollutants are introduced into the air without a specific discharge / chimney (devices. certain activities. surfaces and other places).
Diffuse sources in the Krapina-Zagorje County include emissions from waste (waste water and waste disposal), agriculture (application of mineral fertilizers to agricultural areas and cattle breeding), fugitive emissions from fuels and emissions from exploitation fields for extracting mineral raw materials. Given the availability of data, only emissions from waste and waste waters and the application of fertilizers to agricultural land are estimated. Emissions from waste and waste water were estimated based on data on waste disposed at landfills in the Krapina-Zagorje County: Gorjak, Gubaševo, Lesičak, Medvedov jarek, Hum na Sutli and Tugonica according to the data from the Municipal Waste Reports [10, 11] , population [12] and the amount of waste water discharged in the Krapina-Zagorje County area in the considered years [13] .
Estimation of annual emissions from mobile sources, primarily road traffic, was based on following data: data on the number of registered vehicles of the Krapina-Zagorje County [14] for the following categories: passenger cars, light vehicles (LV), heavy duty vehicles (HV) and motorcycles; data on the average annual journey per vehicle on the territory of the Republic of Croatia [15, 16] and the average fuel consumption by vehicle type (Table 5 ) [3] .
The estimated annual emissions of pollutants in the air from road transport are given in the Table 6 . The data in Figures 1 -9 shows that Energy sector (combustion of fuel in stationary sources and in road transport) is the main source of emission of pollutants into the air in the Krapina-Zagorje County. Road transport is the largest source of nitrogen oxides (65 % of total emissions) ( Figure 1 ) and sulphur oxides (61 %) ( Figure 3 ) and is an equally important source of carbon monoxide (25 %) ( Figure 2 ) and carbon dioxide (40 %) ( Figure 7 ). Combustion in households is the largest source of PM 10 (78 %) ( Figure 5 ), carbon monoxide (74 %) (Figure 2 ), VOC (58 %) ( Figure 4 ) and a significant source of carbon dioxide (26 %) ( Figure 7 ). As can be seen in (biomass) and natural gas is most often used as a fuel.
Disposal of waste and wastewater is a significant source of methane emissions (87 %) (Figure 8) . Agriculture, i.e. the application of mineral fertilizers, is the most important source of ammonia NH 3 (89 %) (Figure 6 ), but also nitrogen oxides -NO x (19 %) (Figure 1 ) and N 2 O (26 %) (Figure 9 ) emissions.
CONCLUSION
For the purpose of defining appropriate protection and improving air quality in the area of Krapina-Zagorje County, estimation of emissions of main pollutant was performed. Given limited data availability Tier 1 methodology was mostly used. Taking into account that some emissions were not included next conclusion is given.
In the year 2015 estimated emissions of pollutants increased in relation to 2011 in the energy sector and to a smaller decrease in other sectors (industry, waste and agriculture) and overall emissions given the largest contribution of the energy sector, grew.
The largest source of nitrogen oxides is road transport. Combustion in households is the largest source of PM 10 . VOC emissions from households originate primarily from combustion of wood (biomass) which, together with natural gas, is most often used as a fuel.
Disposal of waste and wastewater are significant sources of methane emissions while the application of mineral fertilizers in agriculture is the most important source of ammonia NH 3 .
These estimated emissions were used as a basis for defining measures for the realization of the main objective of the protection of air quality and protection and improvement of the quality of life in the Krapina-Zagorje County.
